SEQUENCE LISTING 



<110> Alexandra Charlesworth 
Falvia Spirito 
Guerrino Meneguzzi 
John Baird 
Keith Linder 

<120> ISOLATION OF THE LAMININ Y2 GENE IN 

HORSES AND ITS USE IN DIAGNOSING JUNCTIONAL EPIDERMOLYSIS 
BULLOSA 

<130> p84us4 

<160> 32 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 3989 
<212> DNA 
s <213> equine 

022O> 
0221> CDS 

|J|222> (198) . . . (3767) 

bj ■ 

WW 

f?22 3> 
p^400> 1 

"tfgggtcctcc ttattcacag gtgagtcaca ccctgaaaca caggctctct tcctgtcagg 60 
Ja.ctgagtcag gtagaagagt cgataaaacc acctgatcaa ggaaaaggaa ggcacagcgg 12 0 
"^gcgcagagt gagaactccc agcggcgagg cgccgggcag cgacccctgc agcggcggac 180 
^gcgcgccgg cctggcc atg cct gcg etc tgg ctg age tgc tac etc tgc 23 0 

III. Met Pro Ala Leu Trp Leu Ser Cys Tyr Leu Cys 

JE 1 5 10 

13 

tc teg etc etc ctg ccc gca gec egg gec acc tec ggg agg gaa gtc 278 
e Ser Leu Leu Leu Pro Ala Ala Arg Ala Thr Ser Gly Arg Glu Val 
15 20 25 

tgt gat tgc aac ggg aag tec agg caa tgc ate ttt gac cag gaa ctt 326 
Cys Asp Cys Asn Gly Lys Ser Arg Gin Cys lie Phe Asp Gin Glu Leu 
30 35 40 

cac aaa cag aca gga aat gga ttc cgc tgc etc aac tgc aat gac aac 374 
His Lys Gin Thr Gly Asn Gly Phe Arg Cys Leu Asn Cys Asn Asp Asn 
45 50 55 

act gat ggc ate cac tgc gag agg tgc aag gca gga ttt tac cga cag 422 
Thr Asp Gly lie His Cys Glu Arg Cys Lys Ala Gly Phe Tyr Arg Gin 
60 65 70 75 

aga gaa agg gac cgc tgt tta ccc tgc aat tgt aac tct aaa ggt tct 470 
Arg Glu Arg Asp Arg Cys Leu Pro Cys Asn Cys Asn Ser Lys Gly Ser 
80 85 90 
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ctt age get cga tgt gac aac tct gga egg tgc age tgt aag cca ggt 518 
Leu Ser Ala Arg Cys Asp Asn Ser Gly Arg Cys Ser Cys Lys Pro Gly 
95 100 105 

gtg aca gga gac agg tgt gac cga tgt ctg ccc ggc ttc cac aca etc 566 
Val Thr Gly Asp Arg Cys Asp Arg Cys Leu Pro Gly Phe His Thr Leu 
110 115 120 

act gat get ggg tgc gee caa gac caa agg ctg eta gac tec aag tgt 614 
Thr Asp Ala Gly Cys Ala Gin Asp Gin Arg Leu Leu Asp Ser Lys Cys 
125 130 135 

gac tgt gac cca get ggc ate tea ggg ccc tgt gac tea ggc cgc tgt 662 
Asp Cys Asp Pro Ala Gly lie Ser Gly Pro Cys Asp Ser Gly Arg Cys 
140 145 150 155 

gtc tgc aag ccg get gtc act gga gag cgc tgt gat agg tgt cga cca 710 
Val Cys Lys Pro Ala Val Thr Gly Glu Arg Cys Asp Arg Cys Arg Pro 
160 165 170 

ggt tac tat cac ctg gat ggg gga aac cct cag ggc tgt ace cag tgt 758 

|v£ly Tyr Tyr His Leu Asp Gly Gly Asn Pro Gin Gly Cys Thr Gin Cys 

Q 175 180 185 

fsftt tgc tat ggg cat tec gee age tgc cac age tct ggg gac tac agt 806 

fthe Cys Tyr Gly His Ser Ala Ser Cys His Ser Ser Gly Asp Tyr Ser 

'W* 190 195 200 

CR 

Sgtc cat aaa ate ate tct gee ttc cat caa gat gtt gat ggc tgg aag 8 54 

flfal His Lys He He Ser Ala Phe His Gin Asp Val Asp Gly Trp Lys 

a 205 210 215 

pget gtc caa aga aac ggg tct cct gca aag etc cag tgg tea cag cgc 902 

ffila Val Gin Arg Asn Gly Ser Pro Ala Lys Leu Gin Trp Ser Gin Arg 

'jjfco 225 230 235 

M- 

rj$at egg gat ata ttt age tea gca cga cga tea gac cct gtc tat ttt 950 
mis Arg Asp He Phe Ser Ser Ala Arg Arg Ser Asp Pro Val Tyr Phe 
240 245 250 

gta get cct gee aaa ttt ctt ggg aat caa cag gtg age tac ggg caa 998 
Val Ala Pro Ala Lys Phe Leu Gly Asn Gin Gin Val Ser Tyr Gly Gin 
255 260 265 

age eta tct ttt gac tac cgt gtg gat agg gga ggc aga cac cca tct 104 6 

Ser Leu Ser Phe Asp Tyr Arg Val Asp Arg Gly Gly Arg His Pro Ser 
270 275 280 

gee cat gac gtg ate ctg gaa ggt get ggt eta egg ate aca get ccc 1094 
Ala His Asp Val He Leu Glu Gly Ala Gly Leu Arg He Thr Ala Pro 
285 290 295 

ttg atg cca ctt age aag aca ctg cct tgt ggg ate acc aag act tac 1142 
Leu Met Pro Leu Ser Lys Thr Leu Pro Cys Gly He Thr Lys Thr Tyr 
300 305 310 315 



aca ttc aga tta aat gaa cat cca age agt aat tgg age ccc cag eta 1190 

Thr Phe Arg Leu Asn Glu His Pro Ser Ser Asn Trp Ser Pro Gin Leu 

320 325 330 

agt tac ttt gag tat egg agg tta ctg egg aac etc aca gee ctg egg 12 3 8 

Ser Tyr Phe Glu Tyr Arg Arg Leu Leu Arg Asn Leu Thr Ala Leu Arg 
335 340 345 

ate cga get ace tac gga gaa tac agt act ggg tac att gac aac gtg 12 86 

lie Arg Ala Thr Tyr Gly Glu Tyr Ser Thr Gly Tyr lie Asp Asn Val 
350 355 360 

acc ttg att tea gee cgc ccc gtt tct gga gee cca gcg ccc tgg gtt 1334 

Thr Leu lie Ser Ala Arg Pro Val Ser Gly Ala Pro Ala Pro Trp Val 
365 370 375 

gaa caa tgt gta tgc cct gtt ggc tac aag ggg cag ttc tgc cag gat 13 82 

Glu Gin Cys Val Cys Pro Val Gly Tyr Lys Gly Gin Phe Cys Gin Asp 
380 385 390 395 

tgt get tec ggc tac aaa aga gat tea gec aga ctg gga cct ttt ggc 143 0 

Cys Ala Ser Gly Tyr Lys Arg Asp Ser Ala Arg Leu Gly Pro Phe Gly 

400 405 410 

£3 

■f#cc tgt att cca tgt aac tgc caa ggg gga ggg gee tgc gat cca gac 147 8 

TJhr Cys lie Pro Cys Asn Cys Gin Gly Gly Gly Ala Cys Asp Pro Asp 

jr'j 415 420 425 

Jca gga gac tgt tac tea ggg gat gag aac cct gac ate cct gag tgt 152 6 

Pihr Gly Asp Cys Tyr Ser Gly Asp Glu Asn Pro Asp lie Pro Glu Cys 
FU 4 30 435 " 440 

is; 

Qct gac tgc ccc att ggt ttc tac aac gat cca caa gac ccc cgc age 1574 

jj^la Asp Cys Pro lie Gly Phe Tyr Asn Asp Pro Gin Asp Pro Arg Ser 
jpy 445 450 455 

*tjgc aag ccg tgc ccc tgt cgc aat ggg ttc age tgc tec gtg atg cct 1622 

|#ys Lys Pro Cys Pro Cys Arg Asn Gly Phe Ser Cys Ser Val Met Pro 
W60 465 470 475 

gag aca gag gag gtg gtg tgc aat aac tgc ccc cag ggt gtc act ggt 1670 

Glu Thr Glu Glu Val Val Cys Asn Asn Cys Pro Gin Gly Val Thr Gly 

480 485 490 

gec cgc tgt gag etc tgt get gat ggc tat ttt ggg gac ccc ttc ggg 1718 

Ala Arg Cys Glu Leu Cys Ala Asp Gly Tyr Phe Gly Asp Pro Phe Gly 
495 500 505 

gaa cgt ggc cca gtg agg cct tgt cag ccc tgt cag tgc aac aac aac 1766 

Glu Arg Gly Pro Val Arg Pro Cys Gin Pro Cys Gin Cys Asn Asn Asn 
510 515 520 

gtg gac cct agt gee tec ggg aac tgt gac cgc ctg aca ggc agg tgt 1814 

Val Asp Pro Ser Ala Ser Gly Asn Cys Asp Arg Leu Thr Gly Arg Cys 
525 530 535 

ctg aag tgc ate cac aac aca get ggg gtc cac tgt gac cag tgc aaa 1862 
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Leu 
540 


Lys 


Cys 


He 


His 


Asn 
545 


Thr 


Ala 


Gly 


Val 


His 
550 


Cys 


Asp 


Gin 


Cys 


Lys 
555 




gca 
Ala 


ggc 
Gly 


tac 
Tyr 


tat 
Tyr 


ggg 

Gly 
560 


gac 
Asp 


ccg 
Pro 


ttg 
Leu 


get 
Ala 


ccc 
Pro 
565 


aat 
Asn 


cca 
Pro 


gca 
Ala 


gac 
Asp 


aag 
Lys 
570 


tgt 

Cys 


1910 


cga 
Arg 


get 
Ala 


tgc 
Cys 


aac 
Asn 
575 


tgc 
Cys 


aac 
Asn 


cca 
Pro 


gtg 

Val 


ggc 
Gly 
580 


teg 
Ser 


gag 
Glu 


cct 
Pro 


gtg 

Val 


gag 
Glu 
585 


tgt 
Cys 


cga 
Arg 


1958 


agt 
Ser 


gat 

Asp 


ggc 

Gly 
590 


age 
Ser 


tgt 
Cys 


gtt 

Val 


tgc 
Cys 


aag 
Lys 
595 


cca 
Pro 


ggc 
Gly 


ttt 
Phe 


ggt 
Gly 


ggc 
Gly 
600 


etc 
Leu 


age 
Ser 


tgt 

Cys 


2006 


gag 
Glu 


cat 
His 
605 


gcg 
Ala 


gca 
Ala 


ctg 
Leu 


ace 
Thr 


age 
Ser 
610 


tgt 
Cys 


cca 
Pro 


get 
Ala 


tgc 

Cys 


tat 
Tyr 
615 


aat 
Asn 


caa 
Gin 


gtg 

Val 


aag 
Lys 


2054 


gtt 
Val 
620 


cag 
Gin 


atg 
Met 


gat 
Asp 


cag 
Gin 


ttt 
Phe 
625 


atg 
Met 


cag 
Gin 


cag 
Gin 


etc 
Leu 


cag 
Gin 
630 


ate 
He 


ctg 
Leu 


gag 
Glu 


gec 
Ala 


ctg 
Leu 
635 


2102 


rttt 
Hie 

== 

U H 


teg 
Ser 


aag 
Lys 


get 
Ala 


cag 
Gin 
640 


ggt 

Gly 


gga 

Gly 


gca 
Ala 


gta 
Val 


ccc 
Pro 
645 


aac 
Asn 


gca 
Ala 


gag 
Glu 


ctg 
Leu 


gaa 
Glu 
650 


ggc 
Gly 


2150 


ft 


atg 
Met 


cag 
Gin 


cag 
Gin 
655 


get 
Ala 


gag 
Glu 


cag 
Gin 


gee 
Ala 


ctt 
Leu 
660 


egg 
Arg 


gac 
Asp 


att 
He 


ctg 
Leu 


aga 
Arg 
665 


gaa 
Glu 


gee 
Ala 


2198 


scag 


att 
lie 


tea 
Ser 
670 


caa 
Gin 


gat 
Asp 


get 
Ala 


gtt 

Val 


aga 
Arg 
675 


tec 
Ser 


ttc 
Phe 


aat 
Asn 


etc 
Leu 


egg 
Arg 
680 


gtg 
Val 


gee 
Ala 


aag 
Lys 


2246 


ru 

m 


agg 
Arg 
685 


act 
Thr 


caa 
Gin 


gag 

Glu 


aat 
Asn 


age 
Ser 
690 


tac 
Tyr 


egg 
Arg 


gac 
Asp 


cgc 
Arg 


ctg 
Leu 
695 


gat 
Asp 


gac 
Asp 


etc 
Leu 


aag 
Lys 


2294 


atg 
Met 
700 


act 
Thr 


gtg 
Val 


gaa 
Glu 


aga 
Arg 


gtt 
Val 
705 


egg 
Arg 


gee 
Ala 


ctg 
Leu 


ggc 

Gly 


agt 
Ser 
710 


cag 
Gin 


tat 
Tyr 


cag 
Gin 


aac 
Asn 


caa 
Gin 
715 


2342 


gtt 
Val 


cag 
Gin 


gat 
Asp 


act 
Thr 


cgc 
Arg 
720 


agg 
Arg 


etc 
Leu 


ate 
He 


act 
Thr 


cag 
Gin 
725 


atg 
Met 


cgc 
Arg 


ctg 
Leu 


age 
Ser 


ctg 
Leu 
730 


gag 
Glu 


2390 


gaa 
Glu 


agt 
Ser 


gag 
Glu 


get 
Ala 
735 


tec 
Ser 


ctg 
Leu 


caa 
Gin 


aac 
Asn 


acc 
Thr 
740 


aac 
Asn 


att 
He 


cct 
Pro 


cct 
Pro 


tea 
Ser 
745 


gag 

Glu 


cac 
His 


2438 


tac 
Tyr 


gtg 
Val 


ggg 

Gly 
750 


cca 
Pro 


aat 
Asn 


ggc 
Gly 


ttt 
Phe 


aaa 
Lys 
755 


agt 
Ser 


ctg 
Leu 


get 

Ala 


cag 
Gin 


gag 
Glu 
760 


gee 
Ala 


acg 
Thr 


aga 
Arg 


2486 


ttg 
Leu 


gca 
Ala 


gac 
Asp 


age 
Ser 


cat 
His 


gtt 
Val 


cag 
Gin 


tea 
Ser 


gee 
Ala 


agt 
Ser 


aac 
Asn 


atg 
Met 


gag 
Glu 


caa 
Gin 


ctg 
Leu 


gca 
Ala 


2534 



765 770 775 

aag gaa acc cag gag tat tec aaa gag ctg atg tea ctg gtg cgc gag 2582 
Lys Glu Thr Gin Glu Tyr Ser Lys Glu Leu Met Ser Leu Val Arg Glu 
780 785 790 795 

get ctg cag gaa gga ggc gga age ggc age ctg gac gga gee gtg gtg 263 0 

Ala Leu Gin Glu Gly Gly Gly Ser Gly Ser Leu Asp Gly Ala Val Val 
800 805 810 

caa agg ctt gtg gga aaa ttg cag aaa act aaa tct ctg gee cag gag 2 67 8 

Gin Arg Leu Val Gly Lys Leu Gin Lys Thr Lys Ser Leu Ala Gin Glu 
815 820 825 

ttg teg agg gag gee acg caa acc gac atg gaa gca gat agg tct tat 2726 
Leu Ser Arg Glu Ala Thr Gin Thr Asp Met Glu Ala Asp Arg Ser Tyr 
830 835 840 

cag cat agt etc cac ctt etc aat tec gtg tct cag att cag gga gtc 2774 
Gin His Ser Leu His Leu Leu Asn Ser Val Ser Gin lie Gin Gly Val 
845 850 855 

jk&at gat cag tec ttg cag gta gaa gcg aag agg etc aga caa aaa get 2 822 

gj|sn Asp Gin Ser Leu Gin Val Glu Ala Lys Arg Leu Arg Gin Lys Ala 
360 865 870 875 

fat tct etc tea aac cgt gtg act aag cat atg gat gag ttc aag cac 2870 
sp Ser Leu Ser Asn Arg Val Thr Lys His Met Asp Glu Phe Lys His 
880 885 890 

ftJtg caa age aat ctg gga aac tgg gaa gaa gaa acc egg cag etc tta 2 918 

igVal Gin Ser Asn Leu Gly Asn Trp Glu Glu Glu Thr Arg Gin Leu Leu 

Q 895 900 905 

y& 

jfpag aat gga aag aat ggg aga cag aca tea gat cag ctg ctt tec cgt 2 966 

'Sin Asn Gly Lys Asn Gly Arg Gin Thr Ser Asp Gin Leu Leu Ser Arg 

2% 910 915 ~ 920 

5? 

'<§fbc aac ctt get aaa age aga gee caa gaa gca eta agt atg ggc aat 3 014 

Ala Asn Leu Ala Lys Ser Arg Ala Gin Glu Ala Leu Ser Met Gly Asn 
925 930 935 

gee act ttt tat gaa gtt gag aac ate tta aag aat etc aga gag ttt 3 062 

Ala Thr Phe Tyr Glu Val Glu Asn lie Leu Lys Asn Leu Arg Glu Phe 
940 945 950 955 

gac ctg cag gtt gga gat aaa aga gca gaa get gaa gag gee atg aag 3110 
Asp Leu Gin Val Gly Asp Lys Arg Ala Glu Ala Glu Glu Ala Met Lys 
960 965 970 

aga etc tec tac ate age cag aag gtt gca ggt gec agt gac aag acg 3158 
Arg Leu Ser Tyr He Ser Gin Lys Val Ala Gly Ala Ser Asp Lys Thr 
975 980 985 

aag caa gca gaa gca gee ctg ggc agt get get gee gac gee cag agg 32 06 

Lys Gin Ala Glu Ala Ala Leu Gly Ser Ala Ala Ala Asp Ala Gin Arg 
990 995 1000 
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gca aag aat gca gcc agg gag gcc ctg gag ate tct ggc aag ata gaa 
Ala Lys Asn Ala Ala Arg Glu Ala Leu Glu lie Ser Gly Lys lie Glu 
1005 1010 1015 



3254 



cag gag ata gga ggt ctg aac ttg gaa gcc aat gtg aca gca gat gga 3302 
Gin Glu He Gly Gly Leu Asn Leu Glu Ala Asn Val Thr Ala Asp Gly 
1020 1025 1030 1035 

gcc ttg gcc atg gag aag gga ctg gcc act ctg aaa agt gag atg aga 3350 
Ala Leu Ala Met Glu Lys Gly Leu Ala Thr Leu Lys Ser Glu Met Arg 
1040 1045 1050 

gaa gtg gaa gga gag ctg tea agg aag gag cag gag ttt gac atg gat 33 98 

Glu Val Glu Gly Glu Leu Ser Arg Lys Glu Gin Glu Phe Asp Met Asp 
1055 1060 1065 

atg gac gca gtg cag atg gta att gca gag gcc caa aga gtt gaa aac 3446 
Met Asp Ala Val Gin Met Val He Ala Glu Ala Gin Arg Val Glu Asn 
1070 1075 1080 

aga gcc aag aat get gga gtt acg ate caa gac aca etc aac aca ttg 34 94 

jj|xg Ala Lys Asn Ala Gly Val Thr He Gin Asp Thr Leu Asn Thr Leu 
m 1085 1090 1095 

slat ggc ate eta cac eta ata gac cag cct ggc agt gtg gat gaa gag 3542 

Jffsp Gly He Leu His Leu He Asp Gin Pro Gly Ser Val Asp Glu Glu 
^100 1105 1110 1115 

m 

SSgg ctg ate tta ctg gag cag aag ctt ttc cga gcc aag act cag ate 35 90 

ffejrg Leu lie Leu Leu Glu Gin Lys Leu Phe Arg Ala Lys Thr Gin He 
s 1120 1125 1130 



y|ac age cag eta egg ccc ttg atg tea gag ctg gaa gag agg gca cat 363 8 

$$ssn Ser Gin Leu Arg Pro Leu Met Ser Glu Leu Glu Glu Arg Ala His 
'2 1135 1140 1145 



•Jgg cag aag ggc cac etc cgt ttc ctg gag act age ata gat ggg att 36 86 

fftirg Gin Lys Gly His Leu Arg Phe Leu Glu Thr Ser He Asp Gly He 
1150 1155 1160 

ctg get gat gtg aag aac ctg gag aac ate agg gac aac ctg ccc ccg 3 734 

Leu Ala Asp Val Lys Asn Leu Glu Asn He Arg Asp Asn Leu Pro Pro 
1165 1170 1175 

ggc tgc tac aat ace cag get ctt gag caa cag tgaagctgee ttagagattt 3787 
Gly Cys Tyr Asn Thr Gin Ala Leu Glu Gin Gin 
1180 1185 1190 

ctcaaccaag gttcttggga ttcagaccta getgecttag agatttctca accaaggttc 3 847 

ttgggattca gacctcaggg ctcaggagcc cgcatgcggg tggggtggga tgggaatatt 3 907 

tgaatatgtt gaatgcgtgt gctcaggccc cagtgaacct gatcccatcc ctgagacctc 3 967 

ggccagataa atgtctttat tg 3 98 9 

<210> 2 
<211> 1190 
<212> PRT 



<213> Equine 



<220> 
<223> 

<400> 2 



Met 


Pro 


Ala 


Leu 


1 








Pro 


Ala 


Ala 


Arg 








20 


Lys 


Ser 


Arg 


Gin 






35 




Asn 


Gly 


Phe 


Arg 




50 






Cys 


tjlU 


Arg 


Cys 


65 








Cys 


Leu 


Pro 


Cys 


Asp 


Asn 


Ser 


Gly 








100 


Cys 


Asp 


Arg 


Cys 






115 




Ma a 


Gin 


Asp 


Gin 




130 








lie 


Ser 


Gly 












Thr 


Gly 


Glu 


Ssp 


Gly 


Gly 


Asn 


y ' | 






180 


Wer 


Ala 


Ser 


Cys 


g 




195 




filer 


Ala 


Phe 


His 




210 








Ser 


Pro 


Ala 












Ser 


Ala 


Arg 


a:s is 


Leu 


Gly 


Asn 








260 


Tyr 


Arg 


Val 


Asp 






275 




Leu 


Glu 


Gly 


Ala 




290 






Lys 


Thr 


Leu 


Pro 


305 








Glu 


His 


Pro 


Ser 


Arg 


Arg 


Leu 


Leu 








340 


Gly 


Glu 


Tyr 


Ser 






355 




Arg 


Pro 


Val 


Ser 




370 






Pro 


Val 


Gly 


Tyr 


385 








Lys 


Arg 


Asp 


Ser 



Trp 


Leu 


Ser 


Lys 


5 








Ala 


Thr 


Ser 


Gly 


Cys 


He 


Phe 


Asp 








40 


Cys 


Leu 


Asn 


Cys 






55 




Lys 


Ala 


Gly 


Phe 




70 






Asn 


Cys 


Asn 


Ser 


85 








Arg 


Cys 


Ser 


Cys 


Leu 


Pro 


Gly 


Phe 








120 


Arg 


Leu 


Leu 


Asp 






135 




Pro 


Cys 


Asp 


Ser 




150 






Arg 


Cys 


Asp 


Arg 


165 








Pro 


Gin 


Gly 


Cys 


His 


Ser 


Ser 


Gly 








200 


Gin 


Asp 


Val 


Asp 






215 




Lys 


Leu 


Gin 


Trp 




230 






Arg 


Ser 


Asp 


Pro 


245 








Gin 


Gin 


Val 


Ser 


Arg 


Gly 


Gly 


Arg 








280 


Gly 


Leu 


Arg 


He 






295 




Cys 


Gly 


He 


Thr 




310 






Ser 


Asn 


Trp 


Ser 


325 








Arg 


Asn 


Leu 


Thr 


Thr 


Gly 


Tyr 


He 








360 


Gly 


Ala 


Pro 


Ala 






375 




Lys 


Gly 


Gin 


Phe 




390 






Ala 


Arg 


Leu 


Gly 



Tyr 


Leu 


Cys 


Phe 




10 






Arg 


\j-LU 


vai 


Cys 


25 








Gin 


Glu 


Leu 


His 


Asn 


Asp 


Asn 


Thr 








60 


Tyr 


Arg 


Gin 


Arg 






75 




Lys 


Gly 


Ser 


Leu 




90 






Lys 


Pro 


C* 1 \r 

vj-Ly 


Val 


105 








His 


Thr 


Leu 


Thr 


Ser 


Lys 


Cys 


Asp 








140 


Gly 


Arg 


Cys 


Val 






155 




Cys 


Arg 


Pro 


Gly 




170 






Thr 


Gin 


Cys 


Phe 


185 








Asp 


Tyr 


Ser 


Val 


Gly 


Trp 


Lys 


Ala 








220 


Ser 


Gin 


Arg 


His 






235 




Val 


Tyr 


Phe 


Val 




250 






Tyr 


Gly 


Gin 


Ser 


265 








His 


Pro 


Ser 


Ala 


Thr 


Ala 


Pro 


Leu 








300 


Lys 


Thr 


Tyr 


Thr 






315 




Pro 


Gin 


Leu 


Ser 




330 






Ala 


Leu 


Arg 


He 


345 








Asp 


Asn 


Val 


Thr 


Pro 


Trp 


Val 


Glu 








380 


Cys 


Gin 


Asp 


Cys 






395 




Pro 


Phe 


Gly 


Thr 



Ser 


Leu 


Leu 


Leu 






15 




Asp 


Cys 


Asn 


Gly 




30 






Lys 




111x7 




45 








Asp 


Gly 


He 


His 


Glu 


Arg 


Asp 


Arg 








80 


Ser 


Ala 


Arg 


Cys 






95 




Thr 


Gly 


Asp 


Arg 




110 






Asp 


Ala 


03 ly 


Cys 


125 








Cys 


Asp 


Pro 


Ala 


Cys 


Lys 


Pro 


Ala 








160 


Tyr 


Tyr 


His 


Leu 






175 




Cys 


Tyr 


Gly 


His 




190 






His 


Lys 


He 


He 


205 








Val 


Gin 


Arg 


Asn 


Arg 


Asp 


He 


Phe 








240 


Ala 


Pro 


Ala 


Lys 






255 




Leu 


Ser 


Phe 


Asp 




270 






His 


Asp 


XT— -1 

val 


lie 


285 








Met 


Pro 


Leu 


Ser 


Phe 


Arg 


Leu 


Asn 








320 


Tyr 


Phe 


Glu 


Tyr 






335 




Arg 


Ala 


Thr 


Tyr 




350 






Leu 


He 


Ser 


Ala 


365 








Gin 


Cys 


Val 


Cys 


Ala 


Ser 


Gly 


Tyr 








400 


Cys 


He 


Pro 


Cys 



405 410 415 

Asn Cys Gin Gly Gly Gly Ala Cys Asp Pro Asp Thr Gly Asp Cys Tyr 

420 425 430 

Ser Gly Asp Glu Asn Pro Asp He Pro Glu Cys Ala Asp Cys Pro He 

435 440 445 

Gly Phe Tyr Asn Asp Pro Gin Asp Pro Arg Ser Cys Lys Pro Cys Pro 

450 455 460 

Cys Arg Asn Gly Phe Ser Cys Ser Val Met Pro Glu Thr Glu Glu Val 
465 4 70 475 480 

Val Cys Asn Asn Cys Pro Gin Gly Val Thr Gly Ala Arg Cys Glu Leu 

485 490 ~* 495 

Cys Ala Asp Gly Tyr Phe Gly Asp Pro Phe Gly Glu Arg Gly Pro Val 

500 505 510 

Arg Pro Cys Gin Pro Cys Gin Cys Asn Asn Asn Val Asp Pro Ser Ala 

515 520 525 

Ser Gly Asn Cys Asp Arg Leu Thr Gly Arg Cys Leu Lys Cys He His 

530 535 540 

Asn Thr Ala Gly Val His Cys Asp Gin Cys Lys Ala Gly Tyr Tyr Gly 
545 550 " 555 " * 560 

Asp Pro Leu Ala Pro Asn Pro Ala Asp Lys Cys Arg Ala Cys Asn Cys 
565 570 575 

s Asn Pro Val Gly Ser Glu Pro Val Glu Cys Arg Ser Asp Gly Ser Cys 
>"* 580 585 590 

Cyal Cys Lys Pro Gly Phe Gly Gly Leu Ser Cys Glu His Ala Ala Leu 
O 595 600 605 

||fhr Ser Cys Pro Ala Cys Tyr Asn Gin Val Lys Val Gin Met Asp Gin 
M 610 615 620 

0ae Met Gin Gin Leu Gin He Leu Glu Ala Leu He Ser Lys Ala Gin 
§f 25 630 635 U 640 

JBly Gly Ala Val Pro Asn Ala Glu Leu Glu Gly Arg Met Gin Gin Ala 

645 650 ~ 655 

JGlu Gin Ala Leu Arg Asp He Leu Arg Glu Ala Gin He Ser Gin Asp 
W 660 665 670 

l*la Val Arg Ser Phe Asn Leu Arg Val Ala Lys Ala Arg Thr Gin Glu 
RJ 675 680 685 

JJsn Ser Tyr Arg Asp Arg Leu Asp Asp Leu Lys Met Thr Val Glu Arg 
O 690 695 700 

jijBal Arg Ala Leu Gly Ser Gin Tyr Gin Asn Gin Val Gin Asp Thr Arg 
f05 710 715 720 

Arg Leu He Thr Gin Met Arg Leu Ser Leu Glu Glu Ser Glu Ala Ser 

725 730 735 

Leu Gin Asn Thr Asn He Pro Pro Ser Glu His Tyr Val Gly Pro Asn 

740 745 750 

Gly Phe Lys Ser Leu Ala Gin Glu Ala Thr Arg Leu Ala Asp Ser His 

? 55 7 60 7 65 

Val Gin Ser Ala Ser Asn Met Glu Gin Leu Ala Lys Glu Thr Gin Glu 

770 775 780 

Tyr Ser Lys Glu Leu Met Ser Leu Val Arg Glu Ala Leu Gin Glu Gly 
785 790 795 800 

Gly Gly Ser Gly Ser Leu Asp Gly Ala Val Val Gin Arg Leu Val Gly 

805 810 ~ 815 

Lys Leu Gin Lys Thr Lys Ser Leu Ala Gin Glu Leu Ser Arg Glu Ala 

82 ° 825 830 

Thr Gin Thr Asp Met Glu Ala Asp Arg Ser Tyr Gin His Ser Leu His 

835 840 845 

Leu Leu Asn Ser Val Ser Gin He Gin Gly Val Asn Asp Gin Ser Leu 
850 855 860 
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Gin 


Val 


Glu 


Ala 


Lys 


Arg 


Leu 


Arg 


Gin 


Lys 


Ala 


Asp 


Ser 


Leu 


Ser 


Asn 


865 










870 










875 










880 


Arg 


Val 


Thr 


Lys 


His 


Met 


Asp 


Glu 


Phe 


Lys 


His 


Val 


Gin 


Ser 


Asn 


Leu 










885 










890 










895 




Gly 


Asn 


Trp 


Glu 


Glu 


Glu 


Thr 


Arg 


Gin 


Leu 


Leu 


Gin 


Asn 


Gly 


Lys 


Asn 








900 










905 










910 






Gly 


Arg 


Gin 


Thr 


Ser 


Asp 


Gin 


Leu 


Leu 


Ser 


Arg 


Ala 


Asn 


Leu 


Ala 


Lys 






915 










920 










925 








Ser 


Arg 


Ala 


Gin 


Glu 


Ala 


Leu 


Ser 


Met 


Gly 


Asn 


Ala 


Thr 


Phe 


Tyr 


Glu 




930 










935 










940 










Val 


Glu 


Asn 


He 


Leu 


Lys 


Asn 


Leu 


Arg 


Glu 


Phe 


Asp 


Leu 


Gin 


Val 


Gly 


945 










950 










955 










960 


Asp 


Lys 


Arg 


Ala 


Glu 


Ala 


Glu 


Glu 


Ala 


Met 


Lys 


Arg 


Leu 


Ser 


Tyr 


He 










965 










970 










975 




Ser 


Gin 


Lys 


Val 


Ala 


Gly 


Ala 


Ser 


A sp 


Lys 


Thr 


Lys 


Gin 


Ala 


Glu 


Ala 








980 










985 










990 






Ala 


Leu 


Gly 


Ser 


Ala 


Ala 


Ala 


Asp 


Ala 


Gin 


Arg 


Ala 


Lys 


Asn 


Ala 


Ala 






995 










1000 








1005 






Arg 


Glu 


Ala 


Leu 


Glu 


He 


Ser 


Gly Lys 


He 


Glu 


Gin 


Glu 


He 


Gly 


Gly 




1010 








1015 








1020 








Leu 


Asn 


Leu 


Glu 


Ala 


Asn 


Val 


Thr 


Ala 


Asp 


Gly 


Ala 


Leu 


Ala 


Met 


Glu 


1025 








1030 








1035 








1040 


pays Gly Leu 


Ala 


Thr 


Leu 


Lys 


Ser 


Glu 


Met 


Arg 


Glu 


Val 


Glu 


Gly 


Glu 










1045 








1050 








1055 


S§ eu 


Ser Arg 


Lys 


Glu 


Gin 


Glu 


Phe 


Asp 


Met 


Asp 


Met 


Asp 


Ala 


Val 


Gin 








1060 








1065 








1070 




{Met Val 


He 


Ala Glu Ala Gin Arg Val Glu Asn Arg Ala Lys Asn Ala 



m 1075 1080 1085 

Sfly Val Thr He Gin Asp Thr Leu Asn Thr Leu Asp Gly He Leu His 
M; 1090 1095 1100 

sileu He Asp Gin Pro Gly Ser Val Asp Glu Glu Arg Leu He Leu Leu 
CL105 1110 1115 1120 

CSlu Gin Lys Leu Phe Arg Ala Lys Thr Gin He Asn Ser Gin Leu Arg 
§4 1125 1130 1135 

fflro Leu Met Ser Glu Leu Glu Glu Arg Ala His Arg Gin Lys Gly His 
j|. 1140 1145 1150 

J^eu Arg Phe Leu Glu Thr Ser He Asp Gly He Leu Ala Asp Val Lys 
jf! H55 1160 1165 

"Msn Leu Glu Asn He Arg Asp Asn Leu Pro Pro Gly Cys Tyr Asn Thr 
1170 1175 1180 

Gin Ala Leu Glu Gin Gin 

1185 1190 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 3 

atgcctgcgc tctggctcag 2 0 

<210> 4 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> primer 
<400> 4 

tgtggcagct ggcggaatgc 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 5 

gactccaagt gtgactgtga 

<210> 6 
<211> 20 
s<;212> DNA 

2213> Artificial Sequence 



p400> 6 

fflagctcacct gttgattccc 

ru 

,^<210> 7 

jJaSpll> 20 

{^2 12 > DNA 



13 > Artificial Sequence 



cctgtctatt ttgtagctcc 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 8 

cagctgaacc cattgcgaca 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



M220> 



03223 > primer 




=#22 0> 

13223 > primer 



<400> 7 



<220> 

<223> primer 



<400> 9 

gagtatcgga ggttactgcg 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

gacactccac aggctccgag 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

|*220> 



jgctgtgagc tctgtgctga 



fib 12 > DNA 
*<213> Artificial Sequence 

p22 0> 

Fjg223> primer 
3|400> 12 

JjStccaggatc tggagctgct 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 13 

gacaagtgtc gagcttgcaa 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



0223 >■ primer 




|J400> 11 



§210> 12 
Ui211> 20 




<220> 

<2 23> primer 



<400> 14 

tcatcatgag gtcatccagg 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 15 

gagagaagcc cagatttcac 

<210> 16 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> primer 

Q400> 16 

fgjcttccatgt cggtttgcgt 

1*2 10 > 17 



|^2 13 > Artificial Sequence 
*<220> 



Jgagccagtaa catggagcaa 



"<2ll> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 18 

gtctgtctcc cattctttcc 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 




%J223> primer 



|1400> 17 



53210> 18 

8 I 5 



<400> 19 



ggatgagttc aagcacgtgc 



20 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 20 

acagctctcc ttccacttct 20 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 21 

fcaagacgaag caagcagaag 20 

0 

©210> 22 
|H211> 2 0 
1*42 12 > DNA 

'KT51? 

p|213> Artificial Sequence 

m 

m 220> 

!: '¥ r 22 3> primer 

£ 

M400> 22 

S^gctgttgat ctgagtcttg 2 0 

if| \ 

; J210> 23 
g|211> 20 
ipg212> DNA 

s <213> Artificial Sequence 
<220> 

<223> primer 
<400> 23 

gtgagtcaca ccctgaaaca 2 0 

<210> 24 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 24 

gagttacaat tgcagggtaa ac 22 
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<210> 25 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 25 

ggccatgcgt agactcttaa tttttttttt tttttt 36 

<210> 26 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 26 

gcagaggccc aaagagttg 19 

5|210> 27 
5j§211> 20 
Chl2> DNA 

U4213> Artificial Sequence 
£R220> 

fff223> primer 

mJ 

„'<400> 27 

lygccatgcgt agactcttaa 2 0 

J|210> 28 
*"W:211> 20 
4*212 > DNA 

|2213> Artificial Sequence 

IP|S 
**** 

<220> 

<223> primer 
<400> 28 

cctggcagtg tggatgaaga 2 0 

<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 29 

tgttactcag gggatgagaa 2 0 

<210> 30 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 30 

ctgggggcag ttattgcac 

<210> 31 
<211> 1193 
<212> PRT 
<213> human 

<220> 
<223> 



<400> 31 



Met 


Pro 


Ala 


Leu 


Trp 


Leu Gly 


Cys 


Cys 


Leu 


Cys 


Phe 


Ser 


Leu 


Leu Leu 


1 








5 










10 










15 


Pro 


Ala 


Ala 


Arg 


Ala 


Thr 


Ser 


Arg Arg 


Glu 


Val 


Cys 


Asp 


Cys 


Asn Gly 








20 










25 










30 




rf]iyS 


Ser 


Arg 


Gin 


Cys 


He 


Phe 


Asp 


Arg 


Glu 


Leu 


His 


Arg Gin Thr Gly 


y 




35 










40 










45 






ISsn 


Gly 


Phe 


Arg 


Cys 


Leu 


Asn 


Cys 


Asn 


Asp 


Asn 


Thr 


Asp 


Gly 


He His 


y i 


50 










55 










60 








L8y s 


Glu 


Lys 


Cys 


Lys 


Asn Gly Phe 


Tyr Arg 


His 


Arg Glu Arg Asp Arg 


•Sis 

^y S 










70 










75 








80 


Leu 


Pro 


Cys 


Asn 


Cys 


Asn 


Ser 


Lys 


Gly Ser 


Leu 


Ser 


Ala 


Arg Cys 


^Msp 








85 










90 










95 


Asn 


Ser 


Gly 


Arg 


Cys 


Ser 


Cys 


Lys 


Pro 


Gly 


Val 


Thr 


Gly Ala Arg 








100 










105 










110 






Asp 


Arg 


Cys 


Leu 


Pro 


Gly 


Phe 


His 


Met 


Leu 


Thr 


Asp 


Ala 


Gly Cys 


ftthr 




115 










120 










125 






Gin 


Asp 


Gin 


Arg 


Leu 


Leu 


Asp 


Ser 


Lys 


Cys 


Asp 


Cys 


Asp 


Pro Ala 




130 










135 










140 








f%ly 


He 


Ala 


Gly 


Pro 


Cys 


Asp 


Ala 


Gly Arg 


Cys 


Val 


Cys 


Lys 


Pro Ala 












150 










155 








160 


% 


Thr 


Gly 


Glu 


Arg 
165 


Cys 


Asp 


Arg 


Cys 


Arg 
170 


Ser 


Gly 


Tyr 


Tyr 


Asn Leu 
175 


Asp 


Gly 


Gly 


Asn 
180 


Pro 


Glu 


Gly 


Cys 


Thr 
185 


Gin 


Cys 


Phe 


Cys 


Tyr 
190 


Gly His 


Ser 


Ala 


Ser 
195 


Cys 


Arg 


Ser 


Ser 


Ala 
200 


Glu 


Tyr 


Ser 


Val 


His 
205 


Lys 


He Thr 


Ser 


Thr 


Phe 


His 


Gin 


Asp 


Val 


Asp 


Gly Trp 


Lys 


Ala 


Val 


Gin 


Arg Asn 




210 










215 










220 








Gly 


Ser 


Pro 


Ala 


Lys 


Leu 


Gin 


Trp 


Ser 


Gin 


Arg 


His 


Gin Asp 


Val Phe 


225 










230 










235 








240 


Ser 


Ser 


Ala 


Gin 


Arg 


Leu Asp 


Pro 


Val 


Tyr 


Phe 


Val 


Ala 


Pro 


Ala Lys 










245 










250 










255 


Phe 


Leu 


Gly 


Asn 


Gin 


Gin 


Val 


Ser 


Tyr 


Gly Gin 


Ser 


Leu 


Ser 


Phe Asp 








260 










265 










270 




Tyr 


Arg 


Val 


Asp 


Arg 


Gly Gly Arg His 


Pro 


Ser 


Ala 


His 


Asp 


Val He 






275 










280 










285 






Leu 


Glu 
290 


Gly 


Ala 


Gly 


Leu 


Arg 
295 


He 


Thr 


Ala 


Pro 


Leu 
300 


Met 


Pro 


Leu Gly 


Lys 


Thr 


Leu 


Pro 


Cys 


Gly Leu 


Thr 


Lys 


Thr 


Tyr 


Thr 


Phe 


Arg 


Leu Asn 



15 



o a c 










310 










315 










O. O A 
3 A U 


Glu 


His 


Pro 


Ser 


Asn 

o o c 
325 


Asn 


Trp 


Ser 


Pro 


Gin 

O O A 

330 


Leu 


Ser 


Tyr 


Phe 


Glu 

o o c 
335 


Tyr 


Arg 


Arg 


Leu 


Leu 


Arg 


Asn 


Leu 


J. Ill 


a 1 a 
Hid. 


Leu 


Arg 


Tip 

lie 


Arg Ala 


Thr 


Tyr 








o a a 
34 0 










O A c 

345 










350 






Gly 


Glu 


Tyr 

o c e 

j j j 


Ser 


Thr 


Gly 


Tyr 


He 

OCA 

3 o U 


Asp 


Asn 


Val 


Thr 


Leu 
365 


He 


Ser 


Ala 


Arg 


Pro 
j /o 


Ua 1 


Ser 




nld 


Pro 

3/5 


7\ 1 -a 


Pro 


Trp 


val 


ul U. 

O O A 

3 oO 


Gin 


Cys 


He 


Cys 


Pro 


Val 


Gly 


Tyr 


Lys 


Gly 


Gin 


Phe 


Cys 


Gin 


Asp 


Cys 


Ala 


Ser 


Gly Tyr 


3 ob 










3 90 










o a c 
3 95 










400 


Lys 


Arg 


Asp 


Ser 


Ala 
405 


Arg 


Leu 


Gly 


Pro 


Phe 
410 


Gly 


Thr 


Cys 


He 


Pro 
415 


Cys 


Asn 


Cys 


bin 


Cjiy 


Gly 


(jxly 


Ala 


Cys 


Asp 


Pro 


Asp 


Thr 


Gly Asp 


Cys 


Tyr 








42 0 










42 5 










430 






Ser 




Asp 

/IOC 

435 


m n 
LjIU 


Asn 


Pro 


Asp 


Tl a. 

lie 
44 0 


vjlU 


Cys 


Ala 
Aid 


Asp 


Cys 
445 


Pro 


He 


Gly 


irne 


Tyr 
45 0 


Asn 


Asp 


Pro 


xilS 


Asp 
4 55 


Pro 


Arg 


Ser 


Cys 


Lys 

A <Z A 

460 


Pro 


Cys 


Pro 


Cys 


His 


Asn 


Gly 


Phe 


Ser 


Cys 


Ser 


Val 


Met 


Pro 


Glu 


Thr 


Glu 


Glu 


Val 


Val 


A £Z C 










470 










475 










480 




Asn 


Asn 


Cys 


Pro 


Pro 


Lxiy 


vai 


Thr 


Liiy 


A 1 -a 

Aia 


Arg 


Cys 


Glu 


Leu 


Cys 










485 










490 










495 






Asp 




Tyr 


flic 


o±y 


Asp 


Pro 


irne 


r*l -\r 

Liiy 


\j± u 


TT \ e 

±11 s 


Gly Pro 


Val 


Arg 


XL 






50 0 










5 05 










510 






UP? 1 " 0 


Cys 


r 1 i -r-» 
bin 

515 


Pro 


Cys 


Cjin 


Cys 


Asn 
52 0 


Asn 


Asn 


Val 


Asp 


Pro 
525 


Ser 


Ala 


Ser 


.flifly 


Asn 


Cys 


Asp 


Arg 


Leu 


inr 


oiy 


Arg 


Cys 


Leu 


Lys 


Cys 


He 


His 


Asn 


-,=sTnr 


530 










535 










540 










Ala 


Gly 


lie 


Tyr 


Cys 


Asp 


Gin 


Cys 


Lys 


Ala 


Gly 


Tyr 


Phe 


Gly Asp 


:: ^45 










550 










555 










560 


JPro 


Leu 


Ala 


Pro 


Asn 


Pro 


Ala 


Asp 


Lys 


Cys 


Arg 


Ala 


Cys 


Asn 


Cys 


Asn 


IsmI 








565 










570 










575 






Met 


Gly 


Ser 


Glu 


Pro 


val 


Gly 


Cys 


Arg 


Ser 


Asp 


Gly Thr 


Cys 


Val 


pi 






580 










585 










590 








Lys 


Pro 


Gly 


Phe 


Gly 


Gly 


Pro 


Asn 


Cys 


Glu 


His 


Gly Ala 


Phe 


Ser 


Q 




595 










600 










605 








ff ys 


Pro 
610 


Ala 

Aia 


Cys 


Tyr 


Asn 


Cjin 
615 


vai 


Lys 


lie 


Gin 


Met 
62 0 


Asp 


Gin 


Phe 


Met 


Gin 


Gin 


Leu 


Gin 


Arg 


Met 


Glu 


Ala 


Leu 


He 


Ser 


Lys 


Ala 


Gin 


Gly Gly 


c o c 

OZ5 










/"OA 

63 0 










635 










640 


Asp 


Gly 


Val 


Val 


Pro 
645 


Asp 


Thr 


Glu 


Leu 


Glu 
650 


Gly 


Arg 


Met 


Gin 


Gin 
655 


Ala 




fir. 


Ala 


Leu 


tjin 


Asp 


lie 


Leu 


Arg 


Asp 


Ala 


n 1 -r-i 
(jin 


He 


Ser 


Glu Gly 








660 










665 










670 






Ala 


Ser 


Arg 
675 


Ser 


Leu 


Gly 


Leu 


Gin 
68 0 


Leu 


Ala 


Lys 


Val 


Arg 
685 


Ser 


Gin 


Glu 


Asn 


Ser 
690 


Tyr 


Gin 


Ser 


Arg 


Leu 
695 


Asp 


Asp 


Leu 


Lys 


Met 
700 


Thr 


Val 


Glu 


Arg 


Val 


Arg 


Ala 


Leu 


Gly 


Ser 


Gin 


Tyr 


Gin 


Asn 


Arg 


Val 


Arg Asp 


Thr 


His 


705 










710 










715 










720 


Arg 


Leu 


He 


Thr 


Gin 
725 


Met 


Gin 


Leu 


Ser 


Leu 
730 


Ala 


Glu 


Ser 


Glu 


Ala 
735 


Ser 


Leu 


Gly 


Asn 


Thr 
740 


Asn 


He 


Pro 


Ala 


Ser 
745 


Asp 


His 


Tyr 


Val 


Gly 
750 


Pro 


Asn 


Gly 


Phe 


Lys 
755 


Ser 


Leu 


Ala 


Gin 


Glu 
760 


Ala 


Thr 


Arg 


Leu 


Ala 
765 


Glu 


Ser 


His 



16 



vai 


blU 


Ser 


Ala 


Ser 


Asn 


Met: 


blu 


P 1 

bill 


Leu 


inr 


Arg 


r* l 11 
blU 


Thr 


Cl n 
blU 


Asp 




77 0 










775 










TO A 










Tyr 


Ser 


Lys 


bin 


Aia 


Leu 


Ser 


T aii 

lieu 


vai 


Arg 


Lys 


2V. 1 a 

Aia 


Leu 


HI s 


blU 


biy 


785 










790 










795 










q n n 


Val 


biy 


Ser 


biy 


Ser 


biy 


Ser 


Pro 


Asp 


uiy 


/\ia 


"\Ta 1 
V ell 


Va 1 




uiy 


Leu 










805 










oil) 










QIC 
O ID 




Val 


bill 


Lys 


Leu 


VjjI U. 


T 

Lys 


1 Lll. 


Lys 


Ser 


Leu 






uJ.li 


Leu 


TV* -y- 
1 11 J_ 


7A T*n 
x-YX. y 








82 0 










825 










O O A 






blU 


Ala 


Thr 


bin 


Ala 


blU 


lie 


blU 


TV -] _ 

Ala 


Asp 


Arg 


Ser 


Tyr 


bin 


tt 4 e, 

ni s 


Ser 






835 










840 










845 








Leu 


Arg 


Leu 


Leu 


Asp 


Ser 


val 


Ser 


Arg 


Leu 


Gin 


biy 


vai 


Ser 


Asp 


p i „ 
bin 




850 










855 










O C C\ 

860 










Ser 


±rne 


bin 


Vdl 


blU 


blU 


Aia 


Lys 


Arg 


Tl <=» 
lie 


Lys 


bin 


Lys 


Aia 


Asp 


Ser 


865 










870 










875 










O Q A 

0 0 u 


Leu 


Ser 


Thr 


Leu 


Val 


Thr 


Arg 


His 


Met 


Asp 


blU 


pne 


Lys 


Arg 


Thr 


Pi _K 

bin 










885 










890 










0 a c 




Lys 


Asn 


Leu 


biy 


Asn 


Trp 


Lys 


blU 


blU 


Aia 


pi -r-i 

bin 


pi 

bin 


Leu 


Leu 


bin 


Asn 








900 










905 










ni n 

y iu 






biy 


Lys 


Ser 


biy 


Arg 


blU 


Lys 


Ser 


Asp 


r>~\ -1-1 

bin 


Leu 


Leu 


Ser 


Arg 


2V 1 a 

Aia 


Asn 






915 










92 0 










925 








Leu 




Lys 


Ser 


Arg 


A±a 


bin 


blU 


Aia 


Leu 


Ser 


Mq 4- 

jviei- 


pi, r 
biy 


Asn 


Aia 


Tnr 


jrne 


930 










93 5 










940 










Tyr 


r*i n 

b-L U 


vdl 


blU 


Ser 


lie 


Leu 


Lys 


Asn 


Leu 


Arg 


pin 

blU 


fne 


Asp 


Leu 












950 










955 














tt_ n 

val 


Asp 


Asn 


Arg 


Lys 


Ala 


Glu 


Ala 


Glu 


Glu 


Ala 


Met 


Lys 


Arg 


Leu 










965 










970 










975 




yif er 


Tyr 


He 


Ser 


p 1 — 

Gin 


Lys 


Val 


Ser 


Asp 


Ala 


Ser 


Asp 


Lys 


Thr 


pi - 
Gin 


pi — 
Gin 








980 










985 










990 








Glu 


Arg 


Ala 


Leu 


Gly 


Ser 


Ala 


Ala 


Ala 


Asp 


Ala 


Gin 


Arg 


Ala 


Lys 


W. * 




995 










1000 








1005 






? 'Isn 


Gly 


Ala 


Gly 


Glu 


Ala 


Leu 


Glu 


lie 


Ser 


Ser 


Glu 


He 


Glu 


Gin 


Glu 


5? 


1010 








1015 








1020 








file 


Gly 


Ser 


Leu 


Asn 


Leu 


Glu 


Ala 


Asn 


Val 


Thr 


Ala 


Asp 


Gly 


Ala 


Leu 


£4 02 5 








1030 








1035 








104i 


Wla 


Met 


Glu 


Lys 


Gly 


Leu 


Ala 


Ser 


Leu 


Lys 


Ser 


Glu 


Met 


Arg 


Glu 


Val 



=& 1045 1050 1055 

Qflu Gly Glu Leu Glu Arg Lys Glu Leu Glu Phe Asp Thr Asn Met Asp 

il 1060 1065 1070 

5 34 



Ala Val Gin Met Val He Thr Glu Ala Gin Lys Val Asp Thr Arg Ala 

1075 1080 1085 

Lys Asn Ala Gly Val Thr He Gin Asp Thr Leu Asn Thr Leu Asp Gly 

1090 1095 1100 

Leu Leu His Leu Met Asp Gin Pro Leu Ser Val Asp Glu Glu Gly Leu 
1105 1110 1115 1120 

Val Leu Leu Glu Gin Lys Leu Ser Arg Ala Lys Thr Gin He Asn Ser 

1125 1130 1135 

Gin Leu Arg Pro Met Met Ser Glu Leu Glu Glu Arg Ala Arg Gin Gin 

1140 1145 1150 

Arg Gly His Leu His Leu Leu Glu Thr Ser He Asp Gly He Leu Ala 

1155 1160 1165 

Asp Val Lys Asn Leu Glu Asn He Arg Asp Asn Leu Pro Pro Gly Cys 

1170 1175 1180 

Tyr Asn Thr Gin Ala Leu Glu Gin Gin 
1185 1190 

<210> 32 
<211> 1192 



17 



<212> PRT 
<213> murine 

<220> 
<223> 

<400> 32 

Met Pro Ala Leu Trp Leu Ser Cys Cys Leu Gly Val Ala Leu Leu Leu 

15 10 15 

Pro Ala Ser Gin Ala Thr Ser Arg Arg Glu Val Cys Asp Cys Asn Gly 

20 25 30 

Lys Ser Arg Gin Cys Val Phe Asp Gin Glu Leu His Arg Gin Ala Gly 

35 40 45 

Ser Gly Phe Arg Cys Leu Asn Cys Asn Asp Asn Thr Ala Gly Val His 

50 55 60 

Cys Glu Arg Ser Arg Glu Gly Phe Tyr Gin His Gin Ser Lys Ser Arg 
65 70 75 80 

Cys Leu Pro Cys Asn Cys His Ser Lys Gly Ser Leu Ser Ala Gly Cys 

85 90 95 

Asp Asn Ser Gly Gin Cys Arg Cys Lys Pro Gly Val Thr Gly Gin Arg 
100 105 110 

. Cys Asp Gin Cys Gin Pro Gly Phe His Met Leu Thr Asp Ala Gly Cys 
H; 115 ' 120 125 

Efhr Arg Asp Gin Gly Gin Leu Asp Ser Lys Cys Asp Cys Asp Pro Ala 
Q 130 135 140 

fj&ly lie Ser Gly Pro Cys Asp Ser Gly Arg Cys Val Cys Lys Pro Ala 
1445 150 155 160 

pyal Thr Gly Glu Arg Cys Asp Arg Cys Arg Pro Arg Asp Tyr His Leu 
§1 165 170 175 

Jiisp Arg Ala Asn Pro Glu Gly Cys Thr Gin Cys Phe Cys Tyr Gly His 

180 185 190 

Lger Ala Ser Cys His Ala Ser Ala Asp Phe Ser Val His Lys lie Thr 

195 200 205 

Q?er Thr Phe Ser Gin Asp Val Asp Gly Trp Lys Ala Val Gin Arg Asn 
W 210 215 220 

tffely Ala Pro Ala Lys Leu His Trp Ser Gin Arg His Arg Asp Val Phe 
EJ25 230 235 240 

fySer Ser Ala Arg Arg Ser Asp Pro Val Tyr Phe Val Ala Pro Ala Lys 
245 250 255 

Phe Leu Gly Asn Gin Gin Val Ser Tyr Gly Gin Ser Leu Ser Phe Asp 

260 265 270 

Tyr Arg Val Asp Arg Gly Gly Arg Gin Pro Ser Ala Tyr Asp Val lie 

275 280 285 

Leu Glu Gly Ala Gly Leu Gin lie Arg Ala Pro Leu Met Ala Pro Gly 

290 295 300 

Lys Thr Leu Pro Cys Gly lie Thr Lys Thr Tyr Thr Phe Arg Leu Asn 
305 310 315 320 

Glu His Pro Ser Ser His Trp Ser Pro Gin Leu Ser Tyr Phe Glu Tyr 

325 330 335 

Arg Arg Leu Leu Arg Asn Leu Thr Ala Leu Leu Met lie Arg Ala Thr 

340 345 350 

Tyr Gly Glu Tyr Ser Thr Gly Tyr lie Asp Asn Val Thr Leu Val Ser 

355 360 365 

Ala Arg Pro Val Leu Gly Ala Pro Ala Pro Trp Val Glu Arg Cys Val 

370 375 380 

Cys Leu Leu Gly Tyr Lys Gly Gin Phe Cys Gin Glu Cys Ala Ser Gly 
385 390 395 400 
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Tyr Lys Arg Asp Ser Ala Arg Leu Gly Ala Phe Gly Ala Cys Val Pro 

405 410 415 

Cys Asn Cys Gin Gly Glu Gly Ala Cys Asp Pro Asp Thr Gly Asp Cys 

420 425 430 

Tyr Ser Gly Asp Glu Asn Pro Asp lie Glu Cys Ala Asp Cys Pro lie 

435 440 445 

Gly Phe Tyr Asn Asp Pro His Asp Pro Arg Ser Cys Lys Pro Cys Pro 

450 455 460 

Cys His Asn Gly Phe Ser Cys Ser Val Met Pro Glu Thr Glu Glu Val 
465 470 475 480 

Val Cys Asn Asn Cys Pro Pro Gly Val Thr Gly Ala Arg Cys Glu Leu 

485 490 495 

Cys Ala Asp Gly Phe Phe Gly Asp Pro Phe Gly Glu His Gly Pro Val 

500 505 510 

Arg Pro Cys Gin Arg Cys Gin Cys Asn Asn Asn Val Asp Pro Asn Ala 

515 520 525 

Ser Gly Asn Cys Asp Gin Leu Thr Gly Arg Cys Leu Lys Cys lie Tyr 

530 535 540 

Asn Thr Ala Gly Val Tyr Cys Asp Gin Cys Lys Ala Gly Tyr Phe Gly 
545 550 555 560 

Asp Pro Leu Ala Pro Asn Pro Ala Asp Lys Cys Arg Ala Cys Asn Cys 
■ . 565 570 575 

Ser Pro Met Gly Ala Glu Pro Gly Glu Cys Arg Gly Asp Gly Ser Cys 
fcj 580 585 590 

Wal Cys Lys Pro Gly Phe Gly Ala Phe Asn Cys Asp His Ala Ala Leu 
|H 595 600 605 

ybir Ser Cys Pro Ala Cys Tyr Asn Gin Val Lys lie Gin Met Asp Gin 
|p 610 ' 615 620 

gphe Thr Gin Gin Leu Gin Ser Leu Glu Ala Leu Val Ser Lys Ala Gin 
Pj^25 630 635 640 

*'%ly Gly Gly Gly Gly Gly Thr Val Pro Val Gin Leu Glu Gly Arg lie 
L ' " ^ 645 650 655 

!hSlu Gin Ala Glu Gin Ala Leu Gin Asp lie Leu Gly Glu Ala Gin He 

660 665 670 

Jl£er Glu Gly Ala Met Arg Ala Val Ala Val Arg Leu Ala Lys Ala Arg 
J5 675 680 685 

^er Gin Glu Asn Asp Tyr Lys Thr Arg Leu Asp Asp Leu Lys Met Thr 
fy 690 695 700 

Ala Glu Arg He Arg Ala Leu Gly Ser Gin His Gin Asn Arg Val Gin 
705 710 715 720 

Asp Thr Ser Arg Leu He Ser Gin Met Arg Leu Ser Leu Ala Gly Ser 

725 730 735 

Glu Ala Leu Leu Glu Asn Thr Asn He His Ser Ser Glu His Tyr Val 

740 745 750 

Gly Pro Asn Asp Phe Lys Ser Leu Ala Gin Glu Ala Thr Arg Lys Ala 

755 760 765 

Asp Ser His Ala Glu Ser Ala Asn Ala Met Lys Gin Leu Ala Arg Glu 

770 775 780 

Thr Glu Asp Tyr Ser Lys Gin Ala Leu Ser Leu Ala Arg Lys Leu Leu 
785 790 795 800 

Ser Gly Gly Gly Gly Ser Gly Ser Trp Asp Ser Ser Val Val Gin Gly 

805 810 815 

Leu Met Gly Lys Leu Glu Lys Thr Lys Ser Leu Ser Gin Gin Leu Ser 

820 825 830 

Leu Glu Gly Thr Gin Ala Asp He Glu Ala Asp Arg Ser Tyr Gin His 

835 840 845 

Ser Leu Arg Leu Leu Asp Ser Ala Ser Gin Leu Gin Gly Val Ser Asp 
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850 855 860 

Leu Ser Phe Gin Val Glu Ala Lys Arg lie Arg Gin Lys Ala Asp Ser 
865 870 875 880 

Leu Ser Asn Leu Val Thr Arg Gin Thr Asp Ala Phe Thr Arg Val Arg 

885 890 895 

Asn Asn Leu Gly Asn Trp Glu Lys Glu Thr Arg Gin Leu Leu Gin Thr 

900 905 910 

Gly Lys Asp Arg Arg Gin Thr Ser Asp Gin Leu Leu Ser Arg Ala Asn 

915 920 925 

Leu Ala Lys Asn Arg Ala Gin Glu Ala Leu Ser Met Gly Asn Ala Thr 

930 935 940 

Phe Tyr Glu Val Glu Asn lie Leu Lys Asn Leu Arg Glu Phe Asp Leu 
945 950 955 960 

Gin Val Glu Asp Arg Lys Ala Glu Ala Glu Glu Ala Met Lys Arg Leu 

965 970 975 

Ser Ser lie Ser Gin Lys Val Ala Asp Ala Ser Asp Lys Thr Gin Gin 

980 985 990 

Ala Glu Thr Ala Leu Gly Ser Ala Thr Ala Asp Thr Gin Arg Ala Lys 

995 1000 1005 

Asn Ala Ala Arg Glu Ala Leu Glu lie Ser Ser Glu lie Glu Leu Glu 
1010 1015 1020 

s lie Gly Ser Leu Asn Leu Glu Ala Asn Val Thr Ala Asp Gly Ala Leu 
Hl025 - 1030 1035 1040 

Clla Met Glu Lys Gly Thr Ala Thr Leu Lys Ser Glu Met Arg Glu Met 
Q 1045 1050 1055 

Ufle Glu Leu Ala Arg Lys Glu Leu Glu Phe Asp Thr Asp Lys Asp Thr 
y 1060 1065 1070 

jjjjfal Gin Leu Val lie Thr Glu Ala Gin Gin Ala Asp Ala Arg Ala Thr 
§f 1075 1080 1085 

pjper Ala Gly Val Thr lie Gin Asp Thr Leu Asn Thr Leu Asp Gly lie 

1090 1095 1100 

jLeu His Leu lie Asp Gin Pro Gly Ser Val Asp Glu Glu Gly Met Met 
3-105 1110 1115 1120 

rteu Leu Glu Gin Gly Leu Phe Gin Ala Lys Thr Gin lie Asn Ser Arg 
lij 1125 1130 1135 

Jteu Arg Pro Leu Met Ser Asp Leu Glu Glu Arg Val Arg Arg Gin Arg 
© 1140 1145 1150 

pAsn His Leu His Leu Leu Glu Thr Ser lie Asp Gly He Leu Ala Asp 
1155 1160 1165 

Val Lys Asn Leu Glu Asn He Arg Asp Asn Leu Pro Pro Gly Cys Tyr 

1170 1175 1180 

Asn Thr Gin Ala Leu Glu Gin Gin 
1185 1190 
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